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penetrate one another, to dovetail into each other, and gradually to 
blend one into the other, both in lithological character and fossil 
contents. 

Will any paleontologist take it on himself to say that there 
is a greater difference between the fauna of the Atlantic chalk 
and tile chalk of England, than there is between the lower and 
upper divisions of the rocks of the Carboniferous period ? Of 
course the Atlantic chalk is not to be represented only by the low 
forms found in the deep-sea soundings, as they do not represent 
its entire fauna. Years ago the late Mr. Salter pointed out at 
Glengariff, Co. Cork, that more fossils occur at changes of strata 
than elsewhere ; such as the uppermost limits of a series of 
argillaceous or arenaceous beds, or at the top of a bed, if grits 
and shales alternate. This L have since found to be a good 
general rule, more especially when subordinate beds appear in a 
group. In Limerick, as well as other places in Ireland, masses 
of limestone may be without fossils, or, at least, conspicuous 
fossils ; but if subordinate beds appear, such as the cherty zones, 
the aspect of affairs immediately changes, and, as a general rule, 
the rocks immediately subjacent to such changes are almost en¬ 
tirely made up of fossils and their dJiris. Similar changes are 
not only possible, but also most probable, in the Atlantic chalk. 
However, they are not likely to be proved in our day. But as 
in the limestone, so in the Atlantic chalk, in such places the 
mass of the fossils belonging to the latter ought to be found. 

In considering such a question as the present, I would suggest 
that such fragile accumulations as those of the Kiinozoic 
epoch ought to be considered of only minor importance ; as 
most of them would be denuded away as the land sank, while 
those that chanced to remain would only form very subordinate 
strata. Moreover, Edward Forbes long since suggested that both 
from palaeontological and petrological considerations, it might 
be better if the division between the Mesozoic and Kainozoic 
epochs were obliterated. Furthermore it has to be borne in mind 
that while in new strata very minute breaks can be detected ; in 
old strata, like the Carboniferous period, it would be nearly 
impossible; and most of the great advocates for the minute 
division of the newer rock would not allow them in the old, as 
they explain everything they cannot understand by a “ fault.” 

Connemara, Jan. 29 G. Henry Kinahan 


Eozoon Canadense 

The organic nature of Eozoon Canadense may, I trust, be 
regarded as established conclusively by the evidence which has 
been adduced by Ur. Carpenter, Dr. Hunt, and myself, and I 
think I am safe in saying that it is accepted by all or nearly all 
those best qualified to judge. Since, however, the doubts 
expressed by your correspondent, M r. Reade, may be shared by 
many who have not had full opportunity to satisfy themselves on 
the subject, I think it may be useful once more to direct attention 
to the facts serving to answer the objections which he has stated, 
and which, on more full consideration of the questions involved, I 
trust he may abandon. 

Your correspondent objects : First, That the supposed Liassic 
serpentine or ophiolite of Skye shows structures similar to those 
of Eozoon. In answer to "this it is not necessary to have 
recourse to the supposition that creatures similar to Eozoon have 
continued to exist up to the Liassic age, since, as Dr, Hunt has 
shown,* there is reason to doubt the accuracy of the observa¬ 
tions which refer this rock to the Lias; and, further. Profs. King 
and Rowney, in a recent paper on Eozoon in the Proceedings of 
the Royal Irish Academy, + have figured this supposed Eozoon, 
and have thus shown that the portions of it which they consider 
similar in structure to the Canadian specimens do not possess 
such structure. I would not, in any Canadian specimen, accept 
such appearances as those represented in their figure as the 
Eozoon. This objection is therefore wholly irrelevant. 

He objects : Secondly, That Eozoon occurs only in meta- 
morphic rocks, and usually mineralised by serpentine. To this I 
answer: (1.) It unfortunately happens that Eozoon is a fossil of 
the Laurentian period, and that the rocks of this age are in a 
more or less metamorphic state in every part of the world where 
they are known. When we shall have found unaltered 
Laurentian rocks it will be time to inquire if this fossil occurs in 
them, and in what state of preservation. (2.) I have elsewhere 
shown that the chambers and canals of Eozoon are filled not 
only with serpentine but with other mineral substances, as 

* Silliman’s Journal, March 1870, 
t Proc, R.I.A., July 1865. 


Loganite, Pyroxene, and Calcite. There is thus, as Sir William 
Logan affirmed previous to the discovery of the minute micro¬ 
scopic structure, no connection between the forms of the supposed 
organism, and the mineral substances in connection with which 
they appear. 

In the third place, in order to be enabled to make the assertion 
abosrn referred to, your correspondent “ disposes of” the Tudor 
specimen, which, as compared with the others examined, occurs 
in a comparatively unaltered sediment. With regard to this 
specimen, I affirm, and the published figures show: (1) that it 
presents the characteristic features of Eozoon, more especially 
resembling the specimens from the Calumet and from Perth ; 
(2) that other specimens found in the same locality confirm its 
determination as Eozoon ; (3) that the matrix containing the 
Tudor specimens is a coarse limestone not more metamorphic 
than many Silurian beds holding fossils. I have, however, to 
state that the recent explorations of Mr. Vennor, of the Geological 
Survey, seem to show that the beds which afforded the Tudor 
specimen, though unconformably underlying the Lower Silurian, 
overlie the high.y metamorphic Lower Laurentian of the district, 
and, therefore, instead of being, as heretofore supposed, com¬ 
paratively unaltered Lower Laurentian, they may prove to be 
even as late in age as the Cambrian. It is in these rocks that the 
worm-burrows which I observed some time ago occur.* 

Fourthly, he alleges imitative forms which Profs. King and 
Rowney consider to be “identical with the thing itself.” Now, 
imitative forms are not unknown to palaeontologists. I have 
seen rill-marks figured as fossil leaves, and trails of worms and 
other mere markings, as fossil plants of various kinds ; and many 
dendritic crystallisations are wonderfully like mosses and algte. 

I have on my table at this moment a curious group of rounded 
concretions of black oxide of manganese in a coal-formation 
sandstone, which I received a few days ago from a very judicious 
collector, who believed that it was an undescribed fruit. But 
such things do not invalidate the evidence of real fossils. It is 
to be observed, however, that while it is extremely easy to assert 
that such imitative forms are identical with fossils, and even to 
make this appear plausible in descriptions and drawings, careful 
examination of actual specimens, with attention to chemical con¬ 
ditions and modes of occurrence, may be necessary in order to 
draw the proper lines of distinction. In the case of Eozoon, 
the imitative form has neither been shown to unite the general 
arrangement, microscopic structure, and mode of occurrence of 
the fossil, nor perfectly to resemble it in any one of these respects.+ 
In so far as my own comparisons have extended, I am prepared 
to demonstrate the difference between all such crystalline, den¬ 
dritic, and concretionary forms, and the Canadian Eozoon. 

Your correspondent merely confines himself to general asser¬ 
tions and to starting difficulties. His authorities, Profs. King and 
Rowney, in the paper above referred to, have ventured on the 
more dangerous ground of constructive criticism, and have 
endeavoured to explain the way in which they suppose Eozoon 
to have been produced. In doing so they have been obliged 
to resort to an extravagant and complex theory of pseudo¬ 
morphism, which I fancy most of the paleontologists will 
throw down in despair of comprehending it, and which I am 
sure any competent mineralogist or chemical geologist who 
studies it, will reject as much more trying to his faith than 
anything required to explain the occurrence and preservation of 
Eozoon as a fossil. 

Lastly, your correspondent desires further investigations with 
reference to the questions involved in the organic character 
of Eozoon. It may satisfy him to be informed that Dr. Hunt 
and I have just sent to Dublin a reply to the objections of 
Profs. King and Rowney, in their paper above referred to ; and 
that I have for some time been pursuing investigations of Pri¬ 
mordial and Silurian fossils akin to Eozoon either in structure or 
mode of preservation. When these investigations are completed, 
I hope to show that Eozoon has several foraminiferal successors 
in the older palsozoic rocks of Canada, and that fossils of 
various kinds occur in those rocks infiltrated with mineral mat¬ 
ters in a manner not dissimilar from that observed in the Lau¬ 
rentian Eozoon. J. W. Dawson 

McGill College, Montreal, Jan. 18 


Natural Science at Cambridge 
“ M. A.” will best satisfy himself as to the grounds for the sen¬ 
tence which appeared in Nature for January 12, to which he 

* Journal of Geological Society, xxii. 608. 
t Messrs, Rowney and King themselves virtually admit this. 
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demurs, respecting the willingness in Cambridge to award fellow¬ 
ships for merit in Natural Science, by making inquiries of the 
tutors of the several colleges. This I trust he will do, and if he 
takes the opportunity of impressing upon them the advantage of 
following the example set by Trinity of absolutely offering a 
fellowship or fellowships as the reward of great proficiency in 
Natural Science, he will be doing a great service, for that is un¬ 
questionably an important desideratum. At the same time, I 
would ask him to take the trouble to ascertain whether there 
have recently been in Cambridge any persons of great proficiency 
in Natural Science to whom fellowships have not been awarded, 
A close and fair examination of the matter will, if I mistake 
not, prove to him that the colleges have not been backward in 
this way in rewarding real merit in Natural Science; that 
there is in some colleges not only a willingness but an anxiety 
to do this; and that the arena is opening for Natural 
Science to enter the lists against Classics and Mathematics, 
with the prospect of a fair adjudication of fellowship prizes. 
“M.A.” will do a further great service if he can turn his 
wide acquaintance with the members of various colleges to 
account by inducing the colleges to offer more Scholarships for 
proficiency in Natural Science, instead of limiting them so much, : 
as is at present done, to students who have not commenced a 
University career. The stimulus thus afforded to the study of 
Natural Science by undergraduates would have the effect of pro¬ 
ducing a greater number of candidates deserving fellowships, and 
the more frequent award of fellowships to them. 

The Writer 

Feb. 4 of the Article in Question. 


Prismatic Structure in Ice 

During the late frost and subsequent thaw, I have watched 
the ice as far as was in my power to see whether its demeanour 
bore out Mr, Langton’s explanation of the prismatic structure 
(Nature, vol. iii. p. 105) in reply to my communication (Id. 
vol i. p. 481). At the time when I received his letter, I felt 
unable to accept the compromise which he proposed, and the 
result of these last investigations has been to confirm my previous 
opinion. Let me, however, first explain away a slight miscon¬ 
ception into which I have led him. In using the words “severe 
frost,” I spoke as an Englishman, and used the epithet relatively, 
without thinking how it might be understood by one accustomed 
to a colder climate. All I meant was a frost severe enough to 
form ice more than an inch or so thick. 

I will first give you the result of my observations, and then 
proceed to answer the questions which Mr. Langton proposes. 

On December 26, while skating for some hours on a pool in Hag- 
ley Park, Rugeley, I examined the ice carefully, but could detect 
no trace of the prismatic structure. The air bubbles, generally 
more abundant towards the lower side of the ice, were irregularly 
dispersed, and not in any way arranged in vertical lines, and the 
ice had its usual fracture. On Tuesday, January 3, and the folio w- 
ing day, I again skated on the same pool, and could not ascertain 
that any noteworthy change had taken place during my absence 
in such parts of the ice as were free from snow. Then came 
a thaw, on the first day of which I visited the pool; the 
sloppy state of the surface, owing to the melted snow, made 
examination difficult; but on breaking the ice, I detected oc¬ 
casional traces of the prismatic structure. On returning in the after¬ 
noon of January 7 ,1 found that a slight frost during the morning 
had been sufficient to make the ice safe, though the surface was 
still wet in places. Now, however, there was a marked change 
in its appearance ; in many spots the delicate surface-reticulation 
caused by the prismatic structure could be detected ; small air- 
bubbles, as it seemed to me, were more numerous, and very many 
of them were arranged in vertical lines, which when produced, 
met the angles of the surface-polygons. In a few cases they were 
not in vertical but in sloping lines; here it was evident that 
from some accidental cause, the sides of the prisms had not been 
at right angles to the surface of the ice ; this, however, was rare. 
Everything that I saw convinced me that the lines of bubbles as 
a rule were the consequence of the prismatic structure, not the 
cause of it. The quantity of snow and sleet that subsequently 
fell made it impossible again to examine the ice satisfactorily 
before I left the neighbourhood, though I visited the spot more 
than once. Yesterday and to-day I have been examining the ice 
on a pond in the Botanic Garden here, which is gradually melt¬ 
ing away. It exhibits almost everywhere the delicate prismatic, 
structure which I described last year. On withdrawing fragment 


after fragment, one to two inches thick, from different parts of 
the pond, I found the surface covered with a most delicate 
reticulation, and the edges crenulated, as though the whole were 
a model of a sheet of columnar basalt. The distance between 
opposite angles of the surface-polygons was generally from -§- 
to £ of an inch. Here and there the ice-slab was partially or 
wholly perforated, the surface-water having penetrated at the 
junction of a set of joints, and dissolved away more or less of the 
adjacent columns ; in not a few cases these apertures were poly¬ 
gonal, whole columns having perished. There were, of course, 
many air-bubbles; but I could see nothing to lead me to sup¬ 
pose that they had caused the structure ; thousands more would 
have been required than I could discover, for in many places 
where the structure was very perfectly exhibited there was hardly 
a bubble to be seen. 

With regard to the first of Mr. Langton’s questions, “Does 
ice contract on approaching 32 0 F. ?” Jamin (“Cours de Phy¬ 
sique,” vol. ii. p. 108) states that it does; and though he does 
not mention either the amount of contraction or the point of 
minimum density, the former, from his illustrative diagram, 
appears not inconsiderable. (2.) “ Do air-bubbles form 
from the first in vertical lines?” I should say not, as a 
rule. (3.) “Is there any indication, as the winter advances, 
of a re-arrangement of the bubbles, as that they run into each 
other, and get more and more ranged in vertical lines?” None 
that I can discover. (4.) “ Is there any indication in the earlier 
stages of the ice that after a night’s hard frost the cracks seen on 
its surface spread through its substance?” I have not observed 
any. The fifth question I have not at present the means of 
answering; but that does not materially affect the point in 
debate. 

I may add that while visiting the Schafioch Glaciere, during 
the past summer, I noticed that, near the entrance of the cave, 
the ice everywhere showed prismatic structure, but that near the 
extremity, where the temperature was at the time about 30° F., 
there was little, if any trace of it. 

One word in conclusion to this long letter, on a point of 
practical importance. I am now convinced that this minute 
prismatic structure is the rule rather than the exception in a thaw, 
though it has hitherto been overlooked ; and that it is the chief 
cause of the ‘ 4 rottenness ” in ice. When it has been set up, a 
slab of ice 5 or 6 inches square, and full one inch thick, can be 
broken across as easily as if it were a cake of bread ; and slabs 
little larger will snap in two when dropped flat on level turf from a 
height of less than eighteen inches. Almost every thaw brings 
its melancholy tale of persons drowned while skating on ice 
which, though thick, proves on trial to be “rotten.” I have no 
doubt that in every one of these cases it had become 
prismatic. Therefore all who are about to venture on the ice, 
when a thaw is setting in, should look carefully for the signs of 
this structure, and if it is present keep their distance. 

T. G. Bonney 

St. John’s College, Cambridge, Jan. 17 


Coming Home from Sicily 

The Eclipse Expedition has gone forth and returned, having on 
the whole been most successful in its observations. But never, 
perhaps, was science pursued under greater difficulties. The 
hot haste in which all the necessary preparations and arrange¬ 
ments had to be made and perfected before departure is already 
well-known ; the combination of circumstances which impeded 
our locomotion on the outward journey to Sicily; the slight mis¬ 
hap on the Brenner, and the unfortunate loss of the beautiful 
Psyche have been noised abroad, but the return journey was not 
accomplished without mishaps, although nothing has been said 
about them. The stars in their courses fought against Sisera 
net more relentlessly than did the elements against us. 

The Eclipse over, with all possible speed we packed up our 
instruments and started for Naples,. being anxious to hasten 
homewards. We reached Messina on Monday, 26th December, 
with the full intention of sailing immediately. But a sirocco 
prevailed, which snapped the telegraph cable to Naples, and 
prevented our finding out anything about the movements of the 
steamer. Daily we expected the arrival of one from some 
quarter or other which might take us back, but we hoped against 
hope that each day would be our last in Sicily. It was not until 
late on Friday afternoon, Dec. 30th, that our hopes were 
answered, and we weighed anchor. 

In due time we reached Naples (after a rough passage), and 
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